Cytoskeletal reorganization leads to induction of the urokinase-type plasminogen activator gene by activating FAK and Src and subsequently the Ras/Erk signaling pathway.
Previously, we showed that cytoskeletal reorganization (CSR) induced by colchicine or cyochalasins leads to activation of the urokinase-type plasminogen activator (uPA) gene in LLC-PK(1) cells via the Ras/Erk signaling pathway [Irigoyen et al. (1997) J. Biol. Chem. 272, 1904]. It remained to be seen how CSR activates Ras/Erk signaling. Changes in cell morphology triggered by extracellular signals are often mediated by integrin-associated proteins, such as focal adhesion kinase (FAK) and Src. We found that CSR induced the activation of FAK and Src and the association of FAK and Shc, a signaling molecule linking growth factor receptor tyrosine kinase and Grb2. Furthermore, expression of either FRNK, a kinase-minus FAK-like molecule acting as a dominant negative FAK, or a dominant negative Src suppressed CSR-induced uPA gene promoter activation. These results suggest that cells respond to a morphology change, using the cytoskeleton as a sensor, by activating FAK and Src and subsequently the Ras/Erk signaling pathway.